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CLAIMS 



LCIaimtsJJ 

[Claim 1] The resin mold package which carries out die bond of the semiconductor chip to the 
semiconductor chip loading side of a leadframe, and is characterized by a rear face of a semiconductor chip 
loading side in which the above-mentioned semiconductor chip and a lead terminal are electrically connectec 
to, a crevice which has a opening smaller than semiconductor chip area carried in the above-mentioned 
semiconductor chip loading side in a resin mold package which carried out the resin seal of the 
above-mentioned leadframe and the above-mentioned semiconductor chip is formed in, and this crevice was 
formed being exposed from closure resin. 

[Claim 2] A resin mold package according to claim 1 characterized by embedding conductive paste used for 
die bond of the above-mentioned semiconductor chip in the above-mentioned crevice. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention carries out the resin seal ot the 
semiconductor chip carried on the metal leadframe in more detail about a resin mold package, and relates to 
the resin mold package especially used for the semiconductor device of usable RF high power with a 
microwave band and a semi- microwave band. 

[Description of the Prior Art] The alumina ceramic package generally attached in the RF high power 
semiconductor device as the die bond base which mounts metal heat sinks (for example, copper etc.) with 
low thermal resistance on a semiconductor chip, and the package using high temperature conduction 
ceramics (for example, alumimium nitride etc.) are used widely. 

[0003] However, although the ceramic package with various kinds of thermolysis ****** and the package 
using high temperature conduction ceramics, such as alumimium nitride, are very advantageous to the 
thermolysis property and reliability of the semiconductor chip to carry, and improvement in a RF property, 
since it is very expensive, the various proposals of the package which added the heat sink function to the 
resin mold package advantageous to noncommercial uses, such as the latest cellular phone, in price cost are 

[$004] For example, as shown in drawing 5 , there are what uses the terminal 12 of a leadframe as a heat 
sink and a thing which makes the heat generated from a semiconductor chip, without exposing the whole 
rear face of the island portion 15 outside, and building in a heat sink further as shown in drawing 6 emit to 
the package exterior. . 

[0005] In addition, ** (b) is a B-B cross section in ** (a), drawing 5 (a) is the plan of the resin mold package 
by the 1st conventional technology, and ** (b) is [ drawing 6 is the plan of the resin mold package by the 
2nd conventional technology, and ] a C-C cross section in ** (a). Moreover, in drawing ,5 and ** 6, the 
leadframe terminal with which 11 becomes closure resin and 12 becomes a heat sink, and 13 show a 
semiconductor chip, and 14 shows a lead. 

[0006] Moreover, what prepares the heat sink which consists of copper, aluminum, or each alloy in the rear 
face of the stage section of a leadframe which consists of an iron nickel alloy is shown in JP,6-61 396.A. 

[Probiem(s) to be Solved by the Invention] With the resin mold package of the type which shares a lead 
terminal with a die bond island, and is used as a heat sink, since thermolysis to the direction of a package 
rear face which heat tends to diffuse cannot be performed but only thermolysis of the longitudinal direction 
of a thin leadframe can be performed, there is a defect that heat is easy to be accumulated in the interior of 
a package 

[0008] moreover, with the resin mold package of the type made to emit to the package exterior, the heat 
which is made to expose the whole rear face of an island portion outside, and a direct chip generates The 
defect of it being difficult to secure the reinforcement of a package body, and being easy to generate 
defects, such as a package crack, to a system assemblers, such as a solder reflow, degree etc., since a tip 
will be put on the location offset caudad more greatly than the center of a package body, it will obtain, if the 
approach route of moisture until it reaches a semiconductor chip is short and it is hard to secure 
humidity-tolerant reliability, and there is a defect. 

[0009] Furthermore, there is a trouble that cost and a routing increase, with the technology given 
above-mentioned] in JP.6-6 1396, A. 

[0010] Though the efficient path of thermal diffusion is secured, it is necessary to miniaturize as much as 
possible for the improvement in a RF property, and a cost cut, and to also fully take protection of a 
semiconductor chip into consideration further with the resin mold package of a RF high power 
semiconductor chip, for the improvement in reliability. 

[MeVns for Solving the Problem] A resin mold package of this invention according to claim 1 In a resin mold 
package which carried out die bond of the semiconductor chip to a semiconductor chip loading side of a 
leadframe, connected the above-mentioned semiconductor chip and a lead terminal electrically, and carried 
out the resin seal of the above-mentioned leadframe and the above-mentioned semiconductor chip A rear 
face of a semiconductor chip loading side in which a crevice which has a opening smaller than 
semiconductor chip area carried is formed in the above-mentioned semiconductor chip loading side, and this 
crevice was formed is characterized by having exposed from closure resin. 

[0012] Moreover, a resin mold package of this invention according to claim 2 is a resin mold package 
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according to claim 1 characterized by embedding conductive paste used for die bond of the 
above-mentioned semiconductor chip in the above-mentioned crevice. 

[Embodiment of the Invention] Hereafter, this invention is explained to details based on the gestalt of 

FoQUl Drawing 1 (a) The fluoroscopy plan of the <DP N=0003> resin mold package of the 1st of the gestalt 
of operation of this invention, The cross section of the resin mold package after the resin mold of an A-A 
cross section [ in / in (b) / (a) ], Drawing 2 The cross section of the resin mold package of the 2nd of the 
gestalt of operation of this invention, The cross section of the gestalt of operation of the 1 st of the 
semiconductor device with which drawing 3 carried the resin mold package of this invention in the mounting 
substrate and drawing 4 are the cross sections of the gestalt of the operation of the 2nd of a 
semiconductor device which carried the resin mold package of this invention in the mounting substrate. 
Moreover, in drawing 1 thru/or drawing 4 f in the lead terminal with which 1 becomes closure resin and 2 
becomes a heat sink, the crevice where in 3 a semiconductor chip and 4 become a lead terminal and 5 
becomes a heat sink, and 6, solder and 9 show 10a and, as for a bonding wire and 7, a mounting substrate 
and 10b show a heat sink, as for conductive paste and 8. . 
[0015] As shown in drawing 1 (a) and (b), the rear face of a die island portion in which the crevice 5 is 
formed in the die island portion of a leadframe in which a semiconductor chip 3 is carried, and this crevice 5 
is formed is having exposed from closure resin 1, and a part for this outcrop is used for the feature of the 
resin mold package of this invention as a heat sink. 

[0016] The production process which carries the resin mold package of the gestalt of 1 operation of this 
invention in the mounting substrate 9 is explained. 

[0017] First, in the leadframe for plastic molded type semiconductor devices which carried out processing 
formation of copper, iron-nickel, or the other metallic materials by etching processing or punching press 
working of sheet metal, a cross section forms the crevice 5 of a concave configuration in the die island 
portion of the leadframe for carrying out die bond immobilization of the semiconductor chip 3 by press 
working of sheet metal or spinning. As it has exposed outside, it is necessary after a resin seal to design in 
advance and to place at least, the rear face of a die island portion in which the crevice 5 was formed at this 
time. Moreover, one or more crevices may be formed. 

[0018] Moreover, although it is most effective about a location to form just under the semiconductor chip o 
carried to the thermolysis effect, it is effective even if it forms in the circumference portion of the 
semiconductor chip 3 carried. Moreover, about a configuration, as long as processing at the time of 
formation is easy and the thermolysis effect is good, a configuration like a throat is sufficient except the 
shape of a round head shown in the gestalt of this operation, metal mold etc. may be used at the time of 
formation processing of a leadframe, and press formation may be carried out at it. 

[0019] Die bond of the semiconductor chip 3 is carried out to the location of a request of the die island 
portion of an above-mentioned leadframe with conductive paste 7 or the good adhesives of heat conduction. 
If the interior of a crevice is embedded using the good conductive paste 7 of heat conduction etc. at the 
time of die bond at this time as shown in drawing 2 . the thermolysis effect of a semiconductor chip 3 will go 

[OoTof Next, a semiconductor chip 3 and a lead terminal 4 are put into the metal mold of the configuration o1 
a request of the leadframe which wired by the bonding wire 6, and a resin mold package is formed by 
transfer mold processing. 

[0021] Next the same processing also as the rear face of a die island portion in which the crevice used as 
removing the thick weld flash of the resin which remained in the thin weld flash of the resin which remained 
on the surface of the leadframe, the side portion of a leadframe, etc. by surface treatment, such as 
BURASUTA processing, and the HIDO sink portion exposed to the package exterior at coincidence was 
formed is performed. . 

[0022] Next, it processes into a part for a lead terminal area, and a HIDO sink portion for soldering ot the 
lead terminals 4, such as solder plating usually performed. Then, bending and cutting separation are carried 
out to the configuration of a request of a lead terminal using press metal mold etc., and a resin mold package 
is completed. 

[0023] Next in the production process which carries an above-mentioned plastic molded type 
semiconductor device to mounting substrate 9 grade, in case alignment is carried out by image recognition 
etc. and low attachment is carried out using a reflow furnace etc., low attachment of the crevice 5 used as 
the heat sink portion exposed from the package in the same production process is carried out for circuit 
patterns such as a lead terminal of a package, and a substrate, at mounting substrate 9 grade. Under the 
present circumstances, location gap prevention can be performed according to the effect of the wetback by 
the surface tension of low material. . 
[0024] Moreover, you may make it attach in heat sink 10a prepared in the mounting substrate 9 as shown in 
drawing 3 Furthermore, as shown in drawing 4 , a resin mold package may be carried in the mounting 
substrate 9 so that the crevice 5 used as a heat sink may be located in a substrate and the opposite side, 
and heat sink 10b may be attached in a crevice 5. 
[0025] 

[Effect of the Invention] As mentioned above, by using this invention, as explained to details, since the rear 
face of the die island section can be exposed holding at the center mostly, the long invasion path of 
moisture can be taken, and the thing [ in / for a chip helicopter loading site / the package body thickness 
direction ] to acquire for high humidity-tolerant reliability becomes possible, and the fall of the package 
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crack resistance by heat stress is suppressed. 



[Translation done.] 



3/3 



2004/03/02 14:15 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgLejie 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing j] (a) is the fluoroscopy plan of the resin mold package of the 1st of the gestalt of operation ot 
this invention, and (b) is the cross section of the resin mold package after the resin mold of the A-A cross 

section in (a). _•_._: r _u- 

fPrawing 2] It is the cross section of the resin mold package of the 2nd of the gestalt of operation ot this 

r^rawing 31 It is the cross section of the gestalt of the operation of the 1st of a semiconductor device 
which carried the resin mold package of this invention in the mounting substrate. 

["Drawing 4] It is the cross section of the gestalt of the operation of the 2nd of a semiconductor device 
which carried the resin mold package of this invention in the mounting substrate. 

["Drawing 51 (a) is the fluoroscopy plan of the 1st conventional resin mold package, and (b) is a B-B cross 

section in (a). , . 

rPrawing 6] (a) is the fluoroscopy plan of the 2nd conventional resin mold package, and {b) is a C-C cross 

section in (a). 
[Description of Notations] 



1 Closure Resin 

2 Lead Terminal Used as Heat Sink 

3 Semiconductor Chip 

4 Lead Terminal 

5 Crevice Used as Heat Sink 

6 Bonding Wire 

7 Conductive Paste 

8 Solder 

9 Mounting Substrate 
10a, 10b Heat sink 
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